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D s ripti n 

The present Invention relates to pharmaceutical, nutritional and disinfectant compositions, in particular to 
such compositions containing lithium salts of polyunsaturated fatty acids, to the use of such lithium salts in the 
preparation of pharmaceutical compositions and to therapeutic treatments of the human or non-human body 
with such lithium salts. 

The oral and parenteral administration of lithium salts, in particular salts such as lithium carbonate, has 
found widespread use in the treatment of manicdepressive psychosis. Oral administration of lithium salts con- 
jointly with polyunsaturated fatty acids such as dihomo-gamma-linolenic add, gamma-linolenic acid and linoleic 
add has also been suggested for use in tie treatment of Alzheimer's disease and inflammation and smooth 
musde spasm arising from imbalances in the body's prostaglandin levels as described'for example in EP-A- 
234733 (Scotia Pharmaceuticals Limited) and US-A-4386077 (Efamol Limited) respectively. Lithium salts have 
also been used successfully for the topical treatment of viral infections such as genital herpes. This is described 
for example in EP-A-0133312 (Scotia Pharmaceuticals Limited). 

Lithium salt therapy has also been used in or proposed for the treatment of several other conditions, such 
as for example alcoholism, various dementias, aggression, schizophrenia, unipolar depression, skin disorders 
(including contact dermatitis, atopic denmatftis, seborrhoeic dermatitis, psoriasis and acne), immunological dis- 
orders, asthma, multiple sclerosis, rheumatoid arthritis, Crohn's disease, ulcerative colitis, and irritable bowel 
syndrome. 

Polyunsaturated fatty adds are also known to possess physiological activities, including virucidal activities, 
and have been used in or proposed for the treatment of conditions such as for example atopic disorders (incl ud- 
ing eczema, asthma and allergic rhinitis), disorders associated with atopy, (induding Crohn's disease, ulcera- 
tive colitis, otitis media and nephrotic syndrome), benign diseases of the breast and prostate glands, 
premenstrual breast disease (cyclical mastalgia), breast, prostatic or other cancers, diabetes and the compli- 
cations of diabetes (induding nephropathy, neuropathy, retinopathy and microvascular and macrovascular car- 
diovascular complications), alcohdism and the complications of alcoholism, psychiatric disorders induding 
schizophrenia, depression and tardive dyskinesia, conditions associated with elevated blood cholesterol and/or 
triglyceride levels, with elevated blood pressure, with an increased risk of development of thrombotic disorders, 
with an increased risk of development of coronary heart diseases, with ulcers in the stomach, duodenum or 
any other part of the gastrointestinal tract, with reflux oesophagitis or Irritable bowel syndrome, and with 
rheumatoid arthritis, osteoarthritis or other diseases associated with inflammation, damage to connective tissue 
or disordered immune function such as Sjogren's syndrome, Raynaud's syndrome, systemic lupus 
erythematosus, pdyarteritis nodosa, primary biliary drrhosis, and multiple sderosis, and diseases of the kid- 
neys induding acute and chronic glomerulonephritis, nephrotic syndrome, diabetic nephropathy. Polyunsatu- 
rated fatty acids are also used in enteral and parenteral alimentation, e.g. of patients who are to be or have 
been subjected to surgery. In parenteral alimentation or nutrition however it has not proved to be simple to for- 
mulate a single parenteraliy administrate composition capable of meeting the patient's entire nutritional 
requirements as although the majority of essential nutrients, e.g. vitamins, minerals and calorie sources, may 
be formulated in aqueous solution the essential fatty adds, due to their lipid nature, can not 

The difficulties associated with the preparation and administration of homogeneous single phase parenteral 
nutrition solutions have thus been such that the essential fatty adds have commonly been omitted from such 
solutions. Consequently where parenteral nutrition has had to be performed over a period so prolonged that 
omission of the essential fatty acids could not be tolerated it has been necessary to administer the essential 
fatty adds separately, as lipid emulsions, and in practice problems have been encountered and dangers (e.g. 
of fat embdism) have been foreseen with such parenteral administration of lipid emulsions, espedally to Infants. 

Thus, solutions for long term parenteral nutrition typically contain ingredients such as essential amino 
adds, proteins, glucose and/or other carbohydrates, sodium, potassium, calcium, magnesium, chloride, ace- 
tate, phosphate, zinc, copper, iodine, manganese, vitamins A, D, E, C, B 1f B2, B* B3, pantothenic acid and folic 
add. Other essential micronutrients may also be added. Thus for example a parenteral nutrition solution might 
typically contain alanine, arginine, aspartic add, cysteine and/or cystine, glutamic add, glydne, histidine, iso- 
leucine, leucine, lysine, L-methionine, phenylalanine, proline, serine, threonine, tryptophan, tyrosine, valine, 
dextrose, sodium, potassium, caldum, chloride and magnesium and might have added thereto, before admini- 
stration, further minerals, e.g. sources for phosphate, copper, iron, manganese, zinc, fluoride, and iodid . Such 
a parenteral nutrition soluti n can be made up for example from Vamin Glucose and Ped-El (both available 
from KabiVHrum Ltd. of Uxbridge, United Kingdom). 

Solutions for short term intravenous fluid and nutrition support around the times of surgical or ther pro- 
cedures which may temporarily prev nt oral nutrition typically indude glucos in some form of physiologically 
acceptable saline or buffer solution. 

2 
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Neither the short or long term types of parenteral nutrition solution contain essential fatty adds ev n though 
where the patient is receiving only par nteral alimentation essential fatty acid deficiency may dev lop rapidly 
for at least three reasons : (1) no essential fatty acids are being taken in orally. (2) the parenteral solutions tend 
to block mobilization of lipids from body stores, so reducing the ability to make us ofth body's own content 
of essential fatty acids, and (3) the high glucose intake in particular tends to Inhibit 6-desaturation of the essen- 
tial fatty acids linoleic acid and alpha-linolenic add. 6-desaturation within the body is required if these essential 
fatty acids are to exert their full nutritional effects. 

As mentioned above, essential fatty adds must normally be administered In the form of lipid emulsions, 
usually containing linoleic add with or without alpha-linolenic add. Some specialist emulsions, especially for 
use in paediatrics, may also contain 6-desaturated fatty adds such as the n-6 essential fatty add gamma-lino- 
lenic acid and the n-3 essential fatty add elcosapentaenoic add. Such emulsions are not free of side effects 
and there is particular concern about their effects on the lungs of premature infants. Typical essential fatty add 
emulsions for parenteral nutrition are for example the Intralipid products of KabMtrum Ltd. 

As mentioned above, conjoint administration of lithium salts and of pdyunsaturated fatty adds has been 
proposed for the treatment of disordere believed to be associated with prostaglandin imbalance and in EP^A- 
234733 orally administrate capsules containing lithium gammalinolenate and/orlithium eicosapentaenoate for 
use in the treatment of Alzheimer's disease are proposed. There has however been no suggestion that any 
particular benefit in terms either of drug delivery or of therapeutic efficacy might arise from the use of lithium- 
polyunsaturated fatty add salts and indeed there has been no suggestion that administration of such salts may 
have any therapeutic effect beyond that expeded for conjoint administration of a lithium salt and of a pdyun- 
saturated fatty add. Furthermore, as discussed bdow, the major benefit of such use is not achieved on oral 
administration udess the salts are administered in a manner which delays release until after the stomach is 
passed. 

We have now found that the lithium salts of pdyunsaturated fatty adds have surprisingly benefidal physi- 
cochemical properties which make them particularly suitable compounds for use in the administration of lithium 
in lithium therapy or for the administration of polyunsaturated fatty adds in polyunsaturated fatty acid therapy. 

In particularwe have found that, while most physiologically tolerable lithiumsalts are notreadaylipidsduble 
and most polyunsaturated fatty adds are not readily water-soluble, lithium salts of polyunsaturated fatty acids 
surprisingly are crystalline solids at ambient temperature which are highly soluble in both water and alcohd. 
Consequently these properties particularly facilitate preparation of pharmaceutical and other compositions 
using the salts and the salts may be used to promote lithium and/or polyunsaturated fatty add uptake following 
administration, especldly where movement of lithium and/or polyunsaturated fatty acid from an aqueous phase 
to a lipid phase or vice versa may be desirable. Thus, for example, the lithium salts conventionally used in lithium 
therapy (which, as mentioned above, are not readily lipid sduble) may have difficulty entering primarily lipid 
environments so presenting problems where such entry (e.g. Penetration into cells, into the skin or across the 
blood-brain barrier) is desirable, whereas entry tf lithium Into such lipid environments will be facilitated for 
lithium sdts of the polyunsaturated fatty acids. , ..... .... 

Equally, the relatively poor water sdubiiity of the conventionally administered pdyunsaturated fatty acids 
presents problems when attempting to ensure an even distribution of the fatty add through both the intravas- 
cular and extravascular compartments of the extracellular Add or when attempting to administer pdyunsatu- 
rated fatty acids enterally (especially in patients with lipid malabsorption) or parenterally, and particular 
intravenoudy. or when administering pdyunsaturated fatty adds, topically In a cosmetically acceptable 
aqueous base, and these problems may be reduced by administering the acid as its water-sduWe lithium nit 

Thus viewed from one asped the Invention provides a pharmaceutical composition comprising a lithium 
salt of a C 18 -22 pdyunsaturated fatty add having at least two unsaturated carbon-carbon bonds (said salt being 
referred to hereinafter as a LKC«2 PUFA) salt) togetherwfth at least one physk»loglcall> -acceptable ;excpent 
or carrier material, with the proviso that where said composition is in a solid form adapted for oral administration 
Into the stomach in the treatment of Alzheimer's disease said lithium salt therein is provided with a gastric Juice 
resistant release delaying coating. Preferred compositions Include compositions for combatting enveloped vir- 
uses and diseases associated therewith and for combatting conditions responsive to lithium and/orCiwaPUFA 

thef \Sewed from a further asped the Invention also provides the use of a LKC^aPUFA) for the manufacture 
of a therapeutic agentforth treatment of conditions responsiv to lithium and/or CwaPUFA therapy with the 
proviso that where th agentfetob in a solid form adapted for oral administration into th stomach In the treat- 
ment of Alzheimer's disease the Li(<W»UFA) salt therein is provided with a gastric juice resistant release 
ddaying coating. The conditions in th treatment of which the therapeutic agentmay be used thus indud th 
various conditions mentioned h rein as b Ing ones for which lithium and/or C^PUFA therapy has been 
suggested. Particularly preferably how ver the therapeutic agent may be used in parenteral nutrition or in the 
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treatment of conditions selected from : essential fatty acid deficiency and conditions associated therewith ; 
inflammatory and immunological disorders (including rheumatoid arthritis, osteoarthritis, atopic dermatitis and 
otherforms of dermatitis, psoriasis, Crohn's disease and ulcerative colitis) ; psychiatric disorders (including ma- 
nic-depressive psychosis, schizophrenia and alcoholism) ; disorders associated with smooth muscle spasm 

5 (including asthma, ulcerative colitis and dysmenorrhoea) ; diabetes and the renal, neurological retinal and car- 
diovascular complications of diabetes ; cancers (including breast, prostatic and other cancers) ; and cardiovas- 
cular disorders (including elevated blood pressure, elevated blood levels of triglycerides, of total cholesterol or 
of LDL cholesterol, and thrombotic disorders). 

Li(C 1& .22PLiFA)s may a | s0 advantageously be used to inhibit transfer of enveloped viruses both between 

10 surfaces outside the body and between cells within the body and thus viewed from a still further aspect the 
invention also provides a disinfectant composition, for example for surface cleansing, e.g. cleansing of inani- 
mate surfaces prone to viral contamination, comprising a Li(C 18 _22PUFA) together with at least one carrier ma- 
terial, and optionally together with a further biocidal agent, e.g. a virucide or a bactericide. 

Viewed from a yet still further aspect the Invention also provides a method of treatment of the human or 

15 animal body to combat conditions responsive to lithium and/or C^aPUFA therapy, said,method comprising 
administering to said body an effective amount of a LKC^PUFA), with the proviso that where the U(C 1 ^ 22 PU- 
FA) salt is administered orally into the stomach for the treatment of Alzheimer's disease it is provided with a 
gastric juice resistant coating. 

When administered orally into the stomach, due to the pH of the stomach contents, LtfCi^PUFA) sans 

20 are liable to dissociate so reducing the effect of the lithium andPUFA entities of enhancing each other's trans- 
ferability across aqueous/Iipid phase boundaries and thus for oral administration according to the invention the 
U(C 18 .22PUFA) sa j t i S most preferably presented in a manner adapted to minimize dissociation in the stomach, 
e.g. by provision with an enteric, i.e. gastric juice resistant, coating or casing or by administration by tube, e.g. 
as a solution, directly into the intestines. Suitable enteric coated compositions thus include capsules or tablets 

25 provided with an enteric coating of an acrylate (such as the enteric Eudragit coating materials produced by 
Rohm GmbH), cellulose acetate phthalate or other appropriate material which serves to delay active substance 
release until the composition reaches the intestines. 

Lithium therapy has hitherto been performed under a constraint arising from the toxicity of lithium. However 
where the therapy requires transfer of lithium into or through a lipid phase, e.g. through cell wails or across the 

30 blood-brain barrier, using U(C 18 -22PUFA)s it may be possible to deliver lithium ions to particular sites at con- 
centrations previously attainable only at unacceptably toxic lithium dosages. 

Thus, for example, in antiviral therapy as the C^PUFAs are themselves known to possess virucidal 
activities, the (V22PUFA counterion not only wfll serve to target the virucidal lithium ions on lipid-rich environ- 
ments thus enabling localized build up of lithium tons at concentrations otherwise achievable only at unaccept- 

35 ably toxic lithium dosage levels but it wfll also contribute to the overall virucidal efficacy of the composition. 

The Li(C 18 -22PUFA) in the compositions of the invention is preferably the salt of an acid which has 2-6 car- 
bon-carbon double bonds and suitable Li(d«2PUFA)s include the lithium salts of Hnoleic acid, alpha-linolenic 
acid, gamma-linolenic acid, dihomo-gamma-linolenicacid, arachidonicacid, adrenicacid, 22 : 5n-6, 18 : 4n-3, 
20 : 4n-3, eicosapentaenoic acid, 22 : 5n-3, docosahexaenoic (22 : 6n-3) acid, and mixtures of two or more 

40 such salts. Lithium salts of n-3 and n-6 C^PUFAs, especially 6-desaturated PUFAs are particularly preferred 
and where the pharmaceutical compositions of the invention are for use as nutritional compositions or as nut- 
ritional supplements, it is preferred that they contain at least one lithium salt of a C^PUFA in the n-3 series 
(e.g. 1 8 : 3n-3 (alpha linolenic acid), 18 : 4 n-3, 20 : 4 n-3, 20 : 5n-3, 22 : 5 n-3 and 22 : 6n-3) and at least one 
lithium salt of a de^PUFA in the n-6 series (e.g. 1 8 : 2 n-6 (linolenic acid), 18 : 3n-6 (gamma-linolenic acid), 

45 20 : 3n-6 (dihomogammalindenic acid), 20 : 4n-6 (arachkJonic acid), 22 : 4n-6 (adrenic acid) and 22 : 5n-6). 
Lithium gamma-linolenate, which is a white solid at ambient temperature and is soluble in water and in alcohol 
in amounts in excess of 3 g/100 ml is especially preferred. 

To optnuise the targetting of the lithium ions onto lipid-rich sites, the compositions of the invention intended 
for use in lithium therapy preferably contain noforther lithium salts than the U(C 1M2 PUFA); there may however 

50 be conditions in the treatment of which it is desirable to present lithium both as a lipid soluble salt and as a 
primarily watersoluble salt 

The nature of the carrier material or excipient in the compositions of the invention wffl of course depend 
on the nd use to which th composition is to be put 

The compositions of the invention may conveniently compris the LKdi^PUFA) incorporated into a solid, 

55 liquid or aqueous carrier medium and the pharmaceutical compositions may be in forms suitable for topical, 
enteral, oral, rectal, vaginal, or parenteral (e.g. intravenous, subcutaneous, intramuscular or intravascular) 
administration to the human or animal body. Th compositions, methods and uses of the present invention are 
howeverespecialiy suited to th oral, parenteral and topical and especially oral and intravenous, administration 
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of LKC^PUFAJ salts. The pharmaceutical and disinfectant compositions are particularly suited respectively 
for oral or parenteral administration or for the topical treatment of inanimate surfaces or materials, such as 
kitchen, bathroom, toilet or surgery surfaces or surgical or dental equipment 

Forth treatment of inanimate surfaces, the disinfectant compositions of the invenbon partcularty prefer- 
ably have as a carrier a substrate web Impregnated with the LKC^PUFA). Thus, the dlsinfectert compo- 
sitions of the invention may for example comprise a liquid or powderdistofectant base Incorporating the U(d^ 
PUFA) optionally together with further biocidal, e.g. virucidal, and/or lipophilic components, optionally earned 
by a web substrate. The pharmaceutical compositions of the Invention may also if desired be incorporated into 
a web substrate. Thus a pharmaceutical composition may advantageously comprise a dressing with unpreg- 
nated therein a U(CWUFA) salt. Such dressings may be used for application to skin lesions with or without 

^wSere the composition of the invention comprises a web substrate, such as for example a celluiosie ; tissue 
or a woven or non-woven absorbent web. the substrate may be wet or dry according to *^^ n ^ se - 
For external topical application to human or animal tissue, or for anal or vaginal application, the compo- 
sitions of toe present invention wfll generally be In me form of gels, crearns. o^^^ 
shampoo. ermilstonsordc^hes.orotoercosmeticorsWnorhalrcare 

particularly suitably contain as a carrier a further lipophilic component. e.g. a lipid or a lipid solvent, to enhance 
ttielipidtargetting property of the composition. The LKC^PUFA)saite are likely to prove parbcula^ valuable 
for application to the skin because of the rich lipid content of the skin and ^.^.^^SSSSSZ 
skintomoveeasilyfromlipld to aqueous phases andvice versa. These water soluble u (^ P " F ^ sa, o ^ 
enable essential fatty acids to be delivered to the skin in compositions which are particularly cosmetically 
acceptable and do not feel unduly greasy or oily. 

As the optional further lipophilic component for the compositions of the Invention, particular mention may 
be made of the polyunsaturated fatty alcohols, especially the alcohol analogues of the C«2 PUFAs. These 
alcohols are especially preferred as earners in the compositions of the invention, not only because of thej sol- 
ubility within them of the U(C 1M2 PUFA)s but also because they themselves are powerful anti^ agente. 

Other suitable lipophilic components include free polyunsaturated fatly ac.ds (e.g. <W»UFAs) or other 
derivatives thereof, such as esters (e.g. C M alkyl esters such as ethyl esters), amides and glycendes (e.g. 
mono-, di- and triglycerides). Particularly suitable as triglycerides are those derived from evening primrose oO. 
an oil containing gamma-llnolenic acid and linoleic acid. Other vegetable oDs which may be used as the source 
for suitable C,o„PUFAs or their derivatives include cotton seed, soybean, peanut, com. safflower, sunflower 
seed, poppy seed, linseed, perflla. blackcurrant seed and borage seed oils. Fish ofls may also be «sed 

ForSor rectal administration, the pharmaceutical compositions of the invention may beformulated using 
conventional pharmaceutical carriers and excipients, e.g. in the form of tablets, coated tablets, syrups, sup- 
positories, capsules, powders, suspensions, emulsions, sprays, etc. As discussed above, since the U 
LPUFA) salts may dissociate at the normal pH of the stomach contents (but not at the pH of .ntestinal contents 
or of other body fluids), oral administration forms win particulariy preferably have the UC 1M2 PUFA) provided 
with an enteric coating to delay release of the U^PUFA) until it has passed through the ^stomach. Thus 
enteric coated capsules or tablets are especially preferred. Solutions or suspensions for administration by 
enteral tube or for rectal administration are also preferred. 

For injection, the pharmaceutical compositions of the invention are preferably formulated as stenle solu- 
tions lulsions or suspenses, e.g. in water for injections, or in solutions in a !i P id -^^f^'^ 
erably also including further lipophilic and/or virucidal components. To enhance further the tergebng of toe 
compositions onto lipid-rich zones of the body, the U(Ce. a PUFA) salts may optionally have a earner in lipo- 

some, artificial chylomicron or micelle form. . .„ 

The pharmaceutical compositions of the invention in parenteral^ administrate form may be used with par- 
ticular advantage in parenteral alimentation. Thus parenterally administered U(C 18 ^PUFA)s may be used as 
a means of supplying the essential fatty acids in parenteral alimentation or to preventer treat essentia ifatty 
acid deficiency ^ Accordingly pharmaceutical compositions according to the invention may be *m«toredto 
patients receding total parenteral nutrition for short or long periods either as a source e^ntolfa^aads 
oTas complete nutrition compositions. As discussed above, the essential fatty acids, which are essential nut 
?ente^can at present only beTdministered in the form of lipid emulsions which are not always convenient or 
factory. The lithium salts of th essential fatty acids, such as lithium linoleate «h iuir >W^™**> 
litolumeicosapentoen^ 

porated into aqueous solutions for parenteral nutrition at the time of manufacture or. alternately, could be 
madeuplntosterilevialstobeaddedtointrav nous fluids at the time of setting up intravenous W^ns Con- 
sTquenttyt n particularly preferred embodim nt. the pharmaceutical composition of the invention feintoe 
foim of a parentereTnutrition composition comprising at least one lithium salt of a n-3 polyunsaturated 
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fatty acid and at least ne lithium salt of a n-6 polyunsaturated fatty acid, preferably a composition com- 
prising in aqueous solution said Li(C 1S -22PUFA) salts and at least one further nutritional component selected 
from : vitamins, essential minerals and calorie sources. 

It Is usually stated that about 1% of daily kilocalorie intake should be in the form of essential fatty acids, 

5 though in special circumstances as much as 5% might be needed. An adult, resting in bed, and requiring a 
daily intake of 2000 kflocalories might therefore need 20 to 100 kilocalories in the form of essential fatty acids. 
Since lipids provide about 9 kcal/g, the essential fatty acid requirement could be fulfilled by 2-1 1 g per day of 
lithium salts of essential fatty adds providing a daily intake in the region of 50 to 250 mg of lithium. The daily 
intake of lithium in someone receiving 1 500 mg of lithium carbonate orally per day for the treatment of manic 

10 depression is 270 mg and so in most situations there should be a wide margin of safety in the daily lithium dose 
when essential fatty acids are given parenterally as lithium salts. Since lithium has been shown to stimulate 
the production of white blood cells, especially in situations where their levels are depressed by radiation or 
chemotherapy for malignant tumours, the administration of U(C 18 -22PUFA) salts in this way could have other 
desirable effects. 

is The compositions of the Invention, In sterile solution suspension or emulsion form, may also if desired be 
used for wound irrigation, e.g. during surgery where there is a risk of transfer of viral infection. 

In the case of compositions far the treatment of inanimate surfaces, after application the compositions 
according to the invention may be removed or they may be left, e.g. as a prophylactic coating. Thus for example 
compositions according to the invention may be applied to condoms or other sexual devices and viewed from 

20 another aspect the invention provides sexual appliances, such as barrier contraceptives, e.g. condoms, film 
and spray contraceptives, provided with a coating of or impregnated with a virucidal composition according to 
the invention, whereby to reduce the risk of sexual transmission of viral infection. In such cases, the carrier for 
the Li(C 18 -22 PUFA) is particularly suitably a cream, gel, oil or emulsion. 

Viewed from a yet further aspect, the present invention provides a process for the preparation of a compo- 

25 sitioji according to the invention, said process comprising obtaining a U(C 18 _22PUFA) salt and subsequently 
incorporating said salt into at least one sterile excipient or carrier material, preferably including a C 18 _22 polyun- 
saturated fatty alcohol, or an ester, amide or glyceride of a 0^22 polyunsaturated fatty acid. 

Besides their utility in conventional lithium and C^PUFA therapies, the compositions of the present 
invention are generally suitable for use in combatting or inactivating lipid-enveloped viruses, such as for 

30 example herpetic, pox and wart viruses and other viruses producing pathological effects on the skin, and espe- 
cially sexually transmittable viruses, including viruses transmitting acquired immune deficiency syndrome. 

Thus, viewed from a further aspect, the invention provides a method of combatting transfer of lipid-enve- 
loped viruses comprising the surface application of, or the therapeutic or prophylactic treatment of a human or 
animal body with, a LKC18-22PUFA), preferably by application of a virucidal composition according to the inven- 

35 tion or a sexual appliance according to the present invention. In one particularly preferred embodiment, the 
method of the invention is a method of inhibiting the transmission of sexually transmitted diseases associated 
with lipid-enveloped viruses, said method comprising applying a composition or appliance according to the 
invention to inanimate or external body surfaces susceptible to contact with body fluids. 

Viewed from a yet further aspect, the invention also provides the use of a LKC^aPUFA) for the manufao- 

40 ture of a therapeutic or prophylactic agent or device for use in a method of combatting lipid-enveloped viruses, 
and especially a method of inhibiting transmission of such viruses between humans or animals or between cells 
in the human or animal body. 

The concentration of the Li(Cia_22PUFA) in the compositions of the invention will of course depend upon 
the physical nature of the composition as well as on its desired end use. However, for compositions for appli- 
es cation or administration to the human body the concentration may conveniently be such that each day or on 
each application or administration the body receives 1 mg to 100 g of the Li(C 18 _22 PUFA), preferably 1 00 mg 
to 10 g, most preferably 200 mg to 1 g. 

In the case of orally or parenterally administrate compositions, the compositions are preferably adminis- 
tered at a daily or one-off dosage of the LKCuj-iaPUFA) of 1 to 100,000 mg, especially 1-50000 mg, preferably 

50 1 00-10000 mg, conveniently in dosage units of 50, 1 00, 250, 500 or 1 000 mg. For topical administration, Li(C ia - 
22PUFA) concentrations by weight of 0.001 to 50%, for example from 0.01 to 30%, preferably 0.1 to 5%, may 
be appropriate. 

As mentioned above lithium has long been known to hav various therapeutic eff cts in the freatm nt of 
certain diseases and ailments. Nonetheless lithium treatment has often b en accompanied by a number of side 
55 effects related to dosag and degree of accumulation and medical texts have advis d that lithium sh uld be 
administered under dose medical supervision. It was thus with surprise that we found that significantly 
depressed lithium plasma levels, relativ to those of healthy subjects, are associated with a number of ailments 
and diseases, in other words that lithium appears to be an essential trace element 
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Thus In healthy subjects lithium plasma levels maygenerally be in excess of 0.04 ^>*^ m "?f*? 
suffering £>m atopic eczema or seborrheic dermatitis mean plasma levels of below 0.025 mW I are found. 
£££ rSZE 'with psoriasis, candidiasis, pityriasis and other fungal skin infections and sultan 
ccmbinSn skln similarly exhibit depressed lithium plasma levels. (Combination skin te a ' «- 
Sghtly complaint manifested by excessive greasiness in certain skin areas such as the forehead and the 
nose, and excessive dryness in other skin areas, such as the sides of the face). • 

In our copending British Patent Application No.87199o8,filed25August1987whosed e dosuresarelncor- 
JSKE&Sm* HthiurrTcontaining nutritiona. supplements for — g condi£ns = t^ 
unessential chemical deficiency are described. For such supplements, which for the purposes of the daims 
o Resent a PP Son are regarded as pharmaceutical compositions, It wffl be highly advantageous to incor- 

KeformofatopkaiyadministraH^^ 

cm££* e g. an aqueous solution, or an orally administrable composition. e.g. tablets or capsules and 
^SToSy admlistrable compositions in which the lithium salt is provided with ^cju^tent 
Lease delaying coating. Thus in one prefened embodiment of the invention the pharmaceutical compos.tion 
of the invention takes the form of a nutritional supplement . . 

Such nutritional supplements, which most preferably are sterile, may be h a form adapted for entered 
parenteral or topical administration, but most preferably will be in a form adapted for oral Ingestion. Liquid I pre- 
parations made with sterile or deionized water are particularly preferred. However, m <^ 
Lenttoe nutritional supplement may take the form ofdietary supplement such 

supplement may alternatively be in a conventional pharmaceutical dosage form adapted for administration to 

KS iSiSi such as tablets, coated tablets, capsules, powders, drops, suspensions, solutions, 
syrups and suppositories deserve particular mention. Nevertheless as lithium nutritional supplementebcn may 
^achieved by parenteral or topical administration, for example by injection or by topical application (eg. of 
» SUS. iduotcream. paste or gel or the IBce), orby transdermal fontr^horefc dellvery^e nutntional sup- 
dement may be in the form of a composKion adapted for one of these administration modes. 

^ere mrnltional supplements prepared in a conventional pharmaceutical dosage form it may of 
course also contain conventional pharmaceutical carriers orexdpients. 

For oral administration, the nutritional supplement may conveniently take the torn of a fo^uff^for 
example a food or drink mix. into which a Uf^ PUFA) salt is Incorporated. The "f^"??™^ 
particularly suitably be in the form of a sc-caHed "complete- foodstuff, analogous to those which are ^epared 
toTerveJmema^orsolesourceofnuWtionforexamplefcrpeoplewishing 

patients, for elderly patients, for convalescents, or for individuals with specific dretary n^s(e^ P^ w,ti, 

L*tes.coeliacdU^ 
eraWyoeofatvpetoatbingesteddaiiyto^^ 

~nZ,lentiyc^ P ^ 

red embodiment the nutritional supplement may be in the form of a breal^cerej. ^aprefw^^^atrve^ 
however, the nutritional supplement may take the form of a lithiunvcontalnlng mulbv.tam.rtfmultHn.nera prep- 
Son toe^ra^in to 

of one%ome W all of toe vitamins and toe^ 

B,. b, B. B«, C, D and E and caldum, copper, zinc manganese and won. In another embodiment, the LKds-a 
PDFA^Sltr^ybe incorporated into an enteral alimentetton solution. The nutrittonalsup^^ 
contain the Lifd^PUFA) salt as the sole active ingredient 

Fi topiS ad^istraL. the nutritiona. supplement wfll again preferably be in a form adapted for regufar 
applicatior .in substantially similar quantities and trnjs toe U(C^PUFA) salt may part^lariy conven»ntly be 
ineoroorated within cosmetics, such as facial creams and ointments and the like. 

SumTn^^ 

and its administration route but in general will be within the range 1 PP b to f**™f"«^^^ 
1 ppm to 20% lithium, especially preferably 0.001 to 10% lithium and partcuteriy 'J^^^SSSbi 
Obviously, where the nutritional supplement is in the form of a complete foodstuff, the Irthium content wfll I be 
ZZs toe lower ends of the ranges specified abov . for example it may corwen* *tiy be * JJjjM £ 
to 10 opm preferably 10 ppb to 1 ppm. Thus, for example In complete foods which might be administered in a 
Jos S KSay, a lithium content of 5 mg might be contemplated. More partoilariy. toe daily dosage w,» 
generally beLto that to adult body receives from 1 microgram to 50 mg, preferably 1 to 10 mg. of lith.um 
oer dav and a will preferably be such as to maintain the lithium plasma I vel above 0.04 mM/L 
^ to nTpSa^ preferred embodiment therefore the pharmaceutical composition of the invention takes 



7 



EP 0 289 204 B1 



the form of a nutritional supplement comprising a foodstuffs base with included therein, preferably provided with 
a gastric juice resistant release delaying coating, a Li(C lft -22PUFA) in a concentration such that said supplement 
contains from 1 ppb to 1% by weight of lithium. Nutritional supplements prepared from sterilized ord ionized 
base materials would b particularly preferred. 

In another preferred embodiment the nutritional supplement comprises a sterile composition containing a 
U(C 18 -22 PUFA) salt, preferably provide with a gastric juice resistant release delaying coating, together with 
four or more, preferably eight ormore, vitamins orminerals, for example essential vitamins or minerals selected 
from the group consisting of vitamins A, B 1f B& B 6 . B tt , C, D and E and physiologically tolerable calcium, 
copper, zinc, manganese and iron compounds. 

Such nutritional supplements may be used to combat a wide range of conditions associated with essential 
chemical deficiency, in particular conditions which appear to be associated with immurfe system malfunction 
and especially conditions such as combination skin, atopic eczema, psoriasis, seborrheic dermatitis, can- 
didiasis, pityriasis, skin fongal infections and conditions associated with alcoholism, and the uses and methods 
of the invention are deemed to relate to the treatment of such conditions as well as the conditions mentioned 
earlier herein. 

The compositions of the invention may of course contain further ingredients, such as for example conven- 
tional pharmaceutical or topical disinfectant formulation aids, e.g. emulsffiers, extenders, flavours, colouring 
agents, surfactants, pH adjusting agents, ointment bases, geiing agents, propellants, stabilizers and the like. 
The compositions may also contain other physiologically active agents. 

The present invention wfll now be illustrated further by the following non-limiting Examples in which all per- 
centages, ratios and parts are by weight unless otherwise specified : 

Example 1 

Orally administrate capsules 

Appropriately sized hanl or soft gelatin capsules are each filled with 250, 500 or 1000 mg of lithium gam- 
ma-linolenate and optionallv are provided with an enteric coating. 

Alternatively, lithium eicosapentaenoate, lithium arachidonate, or lithium dihomo-gamma^inolenate may 
be used in place of the lithium gamma-linolenate or a combination of two or more of these four lithium salts 
may be used. 

Example 2 

Orally administrate capsules 

Appropriately sized hard or soft gelatin capsules are each filled with 100 mg of lithium eicosapentaenoate 
and 400 mg of gamma-linolenyl alcohol and optionally are provided with an enteric coating. 

Example 3 

Orally administrate capsules 

Appropriately sized hard or soft gelatin capsules are each filled with 50 mg of lithium arachidonate and 250 
mg of dihomo-gamma-linolenyl alcohol and optionally are provided with an enteric coating. 

Example 4 

Orally administrate capsules 

Appropriately sized hard or soft gelatin capsules are each fined with 50 mg of lithium eicosapentaenoate, 
50 mg of lithium arachidonate and 400 mg of gamma-linolenyl alcohol and optionally are provided with an enteric 
coating. 
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Example 5 

Orally administrate capsules 

Appropriately sized hard or soft gelatin capsules are each filled with 50 mg of lithium gamma-lindena^ 
50 mg of elcosapentaenyl alcohol and 100 mgofdihomo^ammalinolenfc acid and optionally are provided with 
an enteric coaling. 

Example 6 

Orally administrate capsules 

Appropriately sized hard or soft gelatin capsules are each filled with 50 ^mg «*™™™ h ^^J°2 
of dooosahexaenyl alcohol (22 : 6n-3) and 220 mg of evening primrose od-denved tnglycendes and optionally 
provided with an enteric coating. 

Example 7 

Parenterally administrable solutions 

A solution is prepared by dissolving 5 g of Pthium gamma-linolenate, alone or with 5 g of lithium arachido- 
nate. lithium elcosapentaenoate, or lithium docosahexaenoate. in 500 ml of saline or f u ^^* on * r 
intravenous administration. The U(C 1W2 PUFA) salt(s) may be conveniently prepared In glass vials each con- 
taining 5 g of the salt which can then be dissolved in sterBewaterand added tothe intravenous solution. Compo- 
sitions containing the same lithium salt(s) can be prepared for intramuscular or subcutaneous Infection. 

Example 8 

Solutions for enteral or rectal administration 

A solution is prepared by dissolving 5 g of lithium gamma-iinolenate (or another LKC^PUFA) or a com- 
bination of LKCw^jPUFAJs) in 100 ml of an enteral or rectal administration solution. 

Example 9 

Parenterally administrable emulsions 

An emulsion is prepared by emulsifying one volume of an ofl phase comprising 5 g of lithium eicosapen- 
taenoate and 5 g of lithium gamma-linolenate dissolved in 100 g of com oil with ten volumes of an aqueous 
phase comprising a 1% lecithin and 2% glycerol aqueous solution. 

Example 10 

Parenterally administrable emulsions 

An emulsion is prepared by emulsifying one volume of anoB phase comprising 10 g of lithium dihomo-gam- 
maCdeSe and bg of eicosapentaenyl alcohol dissolved in 100 g of com oil with seven volumes of an 
aqueous phase comprising a 1.5% lecithin and 2% glycerol aqueous solution. 

The elcosapentaenyl alcohol may if desired be replaced by gamma^inolenyl alcohol or any of fte other 
alcoWanalc*ueso^ 
homo-gamma-Kndenate. 

Example 11 

Orally administrable tablets 

Tablets are prepared in a conventional manner from lithium gamma^inolenate, arachidonat , eicosap n- 
taenoate or any other li(C 18 -22PUFA) admixed with a physiologically acceptable tabletting aid. Th mixture is 
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compressed to yield tablets each containing 500 mg of the lithium salt These tablets may then If desired be 
provided with a gastric juice resistant enteric coating. 

Example 12 

Cosmetic composition 

Cosmetic compositions, e.g. creams, lotions or the like, may be prepared by mixing into a conventional 
cosmetic composition sufficient lithium gamma-linolenate and lithium eicosapentaenoate to produce a compo- 
sition containing containing 3% lithium gamma-linolenate and 1% lithium eicosapentaenoate. Where the 
composition contains no aqueous, alcoholic or lipid solvents, the lithium salts are preferably used in finely 
divided form. 

Example 13 

Skin and hair care compositions 

Skin and hair care compositions, such as lotions, creams or shampoos, may be prepared by mixing into a 
conventional skin or hair care composition sufficient lithium gamma-linolenate and lithium eicosapentaenoate 
to yield a composition containing 5% lithium gamma-linolenate and 3% lithium eicosapentaenoate. 

Example 14 

Surface disinfecting composition 

A surface disinfecting composition is prepared by disolving in 100 g of 70% ethanol 1 g of lithium gamma- 
linolenate and 1 g of eicosapentaenyl alcohol. This composition may be absorbed into cellulosic tissues which 
may then be packed in air- and liquid-tight plastics-lined foil or paper sachets. 

Example 15 

Surface disinfecting composition 

A surface disinfecting composition is prepared by emulsifying a mixture of 0.5% lithium arachidonate in 
water. The composition may be absorbed into tissues as described in Example 14. 

Example 16 

Surface disinfecting composition 

A surface disinfecting composition is prepared by emulsifying one volume of an ofl phase comprising 1 g 
of lithium dihomo-gamma-linolenic add, 1 g of arachidonyl alcohol and 15 g of com on with ten volumes of an 
aqueous phase comprising a 2.5% lecithin and 2% glycerol aqueous solution. 

Example 17 

Surface disinfecting compositions 

A surface disinfecting composition is prepared by dissolving 5 parts of lithium gamma-linolenate and 5 parts 
of lithium arachidonate in 90 parts of water. 

Example 18 

Surface disinfecting compositions 

A surface disinfecting composition is prepared by dissolving 2 parts of lithium eicosapentaenoate and 5 
parts of gamma-linolenyl alcohol in 93 parts of water r of 70% ethanol. 



10 



EP 0 289 204 B1 



Example 19 

Foodstuffs Composition 

A breakfast cereal, for use as a nutritional supplement, contains the following ingredients in each 30 g serv- 



ing: 



Vitamin A 4000 iU 

Vitamin B.^ 1 mg 

Vitamin B 2 Img 

Vitamin C 50mg 

Vitamin D 400 iU 

Calcium carbonate 5mg 
Lithium eicosapentaenoate 20mg 
Rolled oats ad 30 g 



Example 20 

Multi-Wamin/Mineral Tablet 

Multi-vitamin/mineral tablets for dafly ingestion each contain the following ingredients : 

Vitamin A 4000 iU 

Vitamin B 1 1. 5 mg 

Vitamin B 2 1 mg 

Vitamin B g 1 mg - 

Vitamin B 3 2 mg 

Vitamin C 40 mg 

Vitamin D 400 iU 

Vitamin E 4 mg 

Calcium carbonate 5 mg 

Lithium gammalinolenate 50 mg 

Iron (II) carbonate 10 mg 

Manganese sulphate 1 mg 

Nicotinamide 15 mg 

Tableting base ad 450 mg 

The tablet components are mixed and compressed to form biconvex tablets which are then coated in a 
conventional manner. If desired the lithium gammalinolenate may be precoated with a gastrfc jui^resistant 
rel ase delaying coating <e.g. a Eudragit coating) or it may be incorporated into a matrix of such a coating ma- 
terial, ground to a powder and then incorporated into the multhvitamin/mmeral tablet 
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Example 21 
Cosmetic Composition 

A night cleansing composition is formed by mixing three parts by weight of lithium gamma-linolenate with 
ninety seven parts by weight of a cosmetic night cleansing cream base. 

Example 22 

Body Lotion 

A body lotion is formed by mixing 3 parts by weight of lithium gammalinolenate with 96 parts by weight of 
a body lotion base. 

Example 23 

Face Cream 

A day face cream is formed by mixing 4 parts by weight of lithium gammalinolenate with 96 parts by weight 
of a face cream base. 

Example 24 

Complete Foodstuff 

A complete foodstuff, particularly suited for administration to geriatric or convalescent subjects at a daily 
dosage of about 500 g/day, is prepared by admixing 70 mg of lithium gammalinolenate together with 500 g of 
a complete foodstuffs composition containing all other major essential nutrients. 

Example 25 

Parenteral Nutrition Solution 

A solution for parenteral nutrition is prepared by dissolving 1 g of lithium linoleate in 500 ml of an aqueous 
parenteral nutrition solution. The aqueous nutrition solution used may for example be Vamin N or Vamin Glu- 
cose, optionally admixed about 13 : 1 by volume with Ped-B. 

Example 26 

Parenteral Nutrition Solution 

A solution is prepared analogously to Example 25 but incorporating 1 g of lithium linoleate and 0.3 g of 
lithium alpha-linolenate in place of the 1 g of lithium linoleate. 

Example 27 

Parenteral Nutrition Solution 

A solution is prepared analogously to Example 25 but incorporating 1 g of lithium linoleate, 0.3 g of lithium 
alpha-linolenate. 0.3 g of lithium gamma-linolenate and 0.3 g of lithium eicosapentaenoate in place of the 1 g 
of lithium linoleate. 

Exampl 28 

Injection solutions for addition to parenteral nutrition fluids 
Solutions are prepared containing : 
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10 



15 



35 



45 



50 



55 



(a) lithium linoleate lg 
ethanol/0.9% saline (50/50 by volume) 10ml 

(b) lithium linoleate lg 
lithium alpha-linolenate 0.3g 
ethanol/0.9% saline (50/50 by volume) 10ml 

(c) lithium linoleate lg 
lithium alpha-linolenate 0.3g 
lithium gamma- linolenate 0.3g 
lithium eicosapentaenoate 0.3g 
ethanol/0.9% saline (50/50 by volume) 10ml 



These solutions are each filled into vials under aseptic conditions and sealed therein. The contents of such 
vials may be added to 1 00 ml or 500 ml or other sizes of bottles of aqueous fluids for parenteral nutrition which 
do not already contain essential fatty acids. 
20 In this Example, In place of the Li(C 18 _ a PUFA) salts specified other lithium salts may instead be used, for 
example salts of n-6 PUFAs such as lithium dihomogamma-linolenate, lithium arachidonate, lithium adrenate 
and lithium docosapentaenoate(22 : 5iv6) and salts of the n-3 PUFAs such as lithium stearidonate. lithium 20: 
4n-3, lithium docosapentaenoate (22 : 5n-3) and lithium docosahexaenoate (22 : 6n-3). 

25 Example 29 

Parenteral solutions 

5 g of lithium gamma-linolenate or lithium eicosapentaenoate (or another U(C 1JW2 PUFA salt) is dissolved 
so in 500 ml of physiological saline containing 5% glucose and the solution is filled into bottles, flasks or bags under 
aseptic conditions. Such containers may then be used for parenteral administration, e.g. by infusion, of the 
U(C 18 ^PUFA). 



Example 30 
Injection solutions 



3 g of lithium gamma-linolenate (or another LKC^PUFA) salt is dissolved in 10 ml of an ethanol/0.9 /. 
saline (50/50 by volume) mixture. The solution Is filled into a vial under sterile conditions. The solution may be 
40 used for administration of the U^^a PUFA) salt in the treatment of disease. 

Example 31 



Solubility 

The change in lithium and PUFA solubilities conferred by formation of the LKCuwaPUFA) salts is illustrated 
by the following experiments. 

(A) Equimolar amounts of lithium gamma-linolenate (500 mg) and lithium chloride (128.4 mg) were dissol- 
ved In 50 ml distilled water. Each 50 rrd water contained 11.4 mg lithium. Each aqueous solution was then 
shaken with 250 rrd of chloroform/methanol (2/1 by volume). The chloroform/methanol fraction was then 
separated off and evaporated to dryness under a stream of nitrogen. The mass of dry extract from the 
chloroform/methanol phase was weighed and its lithium content determined by flame photometry. The 
lithium content of the aqueous phase was also measured by flame ph torn try. 

(B) 1 g of pure gamma-linolenic acid was dissolved in 10 ml of chioitfornvmethanol (2/I by volume). The 
resulting solution was then thoroughly shaken with 50 mt distilled water. The chlorofbrm/m thanol phase 
was then separated off and evaporated to dryness in a stream of nitrogen and the mass of dry extract was 

The^erimente were repeated five times and the rang s of results obtained are shown in the following 
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tables : 
Table I 

Percentage of total lithium in: 
Aqueous phase Chlorof orm/methanol phase 
Lithium chloride 95-91% 1-5% 

Lithium 

gammalinolenate 11-17% 83-89% • 

Table TI 

Percentage of total fatty acid/ 
fatty acid salt* in: 

Agueous phase Chlorof orm/methanol phase 
Gamraa-linolenic acid 2-9% 91-98% 
Lithium 

gammalinolenate 11-17% 83-89% 

(*taken as equivalent to the percentage of lithium) 

These results clearly show that lithium in the form of the gamma-linolenate salt and gamma-Hnolenic acid 
as the lithium salt move readily between the aqueous and the lipophilic phases whereas lithium as the chloride 
salt and gamma-Jinolenic acid as the free acid do not 

Claims 

1. A pharmaceutical composition comprising a lithium salt of a C 18 ^2 polyunsaturated fatty acid having at 
least two unsaturated carbon-carbon bonds together with at least one physiologically acceptable exdplent or 
carrier material, with the proviso that where said composition is in a solid form adapted for oral administration 
into the stomach in the treatment of Alzheimer's disease said lithium salt therein is provided with a gastric juice 
resistant release delaying coating. 

2. A composition as claimed in claim 1 adapted for oral administration and wherein said lithium salt is pro- 
vided with a gastric juice resistant release delaying coating. 

3. A composition as claimed in claim 1 in a form adapted for topical administration, 

4. A composition as claimed in claim 1 in a form adapted for parenteral administration. 

5. A composition as claimed in any one of claims 1 to 4 comprising said lithium salt in solution, suspension 
or emulsion in a physiologially acceptable sterile liquid. 

6. A composition as claimed in claim 5 being a parenteral nutrition composition comprising at least one 
lithium salt of a n-3 C 18 -22 polyunsaturated fatty acid and at least one lithium salt of a n-6 C 1M 2 polyunsaturated 
fatty add. 

7. A composition as claimed in either one of daims 5 and 6 being a parenteral nutrition solution comprising 
in aqueous solution said lithium salt or salts and at least one further nutritional component selected from : vita- 
mins, essential minerals and calorie sources. 

8. A composition as daimed in any one of daims 1 to 5 in the form of a nutritional supplement 

9. A composition as daimed in daim 8 comprising a foodstuffs base with said lithium salt induded therein 
in a concentration such that the lithium content of said composition is from 1 ppb to 1 % by weight 

10. Acompositi n as daimed in daim 8 comprising said lithium salt togeth r with four or more vitamins or 
minerals selected from vitamins A, B 1f B* B 3f Be, B„, C, D and E and physiologically tolerable caldum, copper, 
zinc, manganese and iron compounds. 

1 1. A composition as daimed in any one of daims 1 to 10 in dosage unit form containing 50-1000 mg of 
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at least one carrier material. 

13. A composition as claimed in daim 12 further comprising at least one other biocldal agent 

14. Acompos^ 

8311 15. A composition as claimed in any one of claims 1, 3, 5 and 11 to ^comprising as a said carrier material 
a web substrate whereinto said lithium salt is impregnated. _ . . 

16 Acompositionasclaimedinanyoneofdaimsl tolSconvrisingatleastonelimiumsaltselectedfrom 
the salte of lithium with linoleic acid, alpha-llnolenic acid, gamma-linolenic add, dihomo^amm^inolemc aad 
arachldonic acid, adrenlc add. 22: 5n-6, 18: 4n-3, 20: 4n-3. elcosapentaeno.c acid, 22. 5n-3, and 

*TTS££. ! 2*21 in any one of dalms 1 to 5 and 8 to 16 comprising a lipid or lipid advent 

^LTccSposition as claimed in daim 17 wherein said lipid or lipid sdvent comprises a polyunsatu- 
rated fattv alcohol or add, or an ester, amide or glyceride thereof. 

foruse in the treatment of condlttons responsive to lith^ 

Se proviso that where the agent fctobeinasdidfoim adapted for oral administrahon into toe stomach .n fte 

m ^ Use as dawned in daim 19 for the manufacture of a therapeutic agentfor use in parenteral nutrifon or 
in tof ient ofTconoition selected from : essential fatty add defidency and conditions associated there- 
S SSSS Z immunologica. disorders ; psychiatric disorders ; disorder > 
musde spasm ; diabetes and complications assodated therewith ; cancers ; alcohd.sm ; comb.nation skin . 

and cardiovascular disorders. „ „ . 

21. Amethod of combatting transfer of lipid-enveloped viruses comprising the applicabon to an manimate 
surface of a disinfectant composition as daimed in any one of daims 12 to 1 8. 

22. A method «fdaimeoMh daim 21 for inhibiting transmission of sexually transmited diseases wh,ch 
metS ccZriTes applying a composition as daimed in any one of daims 12 to 18 to inanimate surfaces sus- 

^A^aTap^ 

salt of a C 1M2 polyunsaturated fatty acid togetherwflh at least one physiologically acceptable excip.entor car- 
rier material. 

24 An appliance as claimed in daim 23 being a barrier contraceptive. 

25 Wrf a lithium salt of a C,^ pdyunsatorated fatty add for the manufacture of a therapeuhc or 
DroDhvlacfcagerrtordeviceforusetoametoodo^^ 

m a method of inhibiting transmission of llpid-envdoped viruses between humans or animals or between cdls 

^ ^^"prc^^^ratton of a composition as daimed in anyone of cla.ms 1 to 18. said proems 
compiing^Sing a lithium salt of a C 1Ma polyunsaturated fatty acid and subsequent .ncorporatmg sad 
salt into at least one sterile exclplent or carrier material. 



Patentansprflche 



1, Phaimazeutische Zusammensetzung. enlhaltend ein Lithiumsalz einer mehrfach ungesatt gten C«.» 
Fettsaure mil mindestens zwei ungesattigten Kohlenstoff-Kohlenstoff-Bindungen •J^f^ 
ein^phyddogischvertrag^^ 

um^ne Zusammensetzung in fester Form handelt. die fur die orale Verabreichung in den Magen ^Behand- 

ten die Freiaab verzogerten Schicht uberzogen ist 

% ZusammensetzSg gema* Anspruch 1. zubereitet fur in era. \^Z"!^ ^L 
Uthiumsab in ihr mit einer magensaftresistenten. die Freigabe verzogemden Schicht Oberzog n 1st. 

Ta^ensetzunggemiSA^ 
4aUminerisetzunggem^ArBpmch1.in 



ist 
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5. Zusammensetzung gemaa ein md r Anspruch 1-4, enthaltend das rwahnte Uthiumsalz in Losung, 
Suspension oder Emulsion in iner physiologisch vertraglichen sterilen Flussigkeit 

6. Zusammensetzung gemaa Anspmch 5, die eine Zusammensetzung fQr die parenterale Emahrung tat, 
enthaltend mindestens ein Lithiumsalz einer mehrfach ungesattigten n-3 C 18 _22 Fettsaure und mindestens ein 
Lithiumsalz einer mehrfach ungesattigten n-6 C 18 -22 Fettsaure. 

7. Zusammensetzung gemaa einem der Anspruche 5 und 6, die eine LSsung fur die parenterale Emahrung 
ist, enthaltend in wassriger LSsung das erwahnte Uthiumsalz Oder die Lithiumsalze und mindestens eine wei- 
tere Emahrungskomponente, ausgewahit aus Vrtaminen, essentieilen Mineralstoffen und kalorienliefemden 
Stoffen. 

8. Zusammensetzung gemaa einem der AnsprQche 1-5 In der Form eines Nahrungsmittelzusatzes. 

9. Zusammensetzung gemaa Anspruch 8, enthaltend eine Nahrongsmittelgrundlage, in der das erwahnte 
Lithiumsalz in einer solchen Konzentration voriiegt daft er Uthiumgehalt der erwahnten Zusammensetzung 1 
ppb bis 1 Gewichtsprozent betragt 

10. Zusammensetzung gemaa Anspruch 8, enthaltend das erwahnte Lithiumsalz zusammen mit vier oder 
mehr Vrtaminen oder Mineralstoffen, ausgewahit aus den Vitaminen A, B l9 Ba, B 3 , B 6 , B 12 , C, D und E und phy- 
siologisch vertragliche Calcium-, Kupfer-, Zink-, Mangan- und Eisenverbindungen. 

11. Zusammensetzung gemaa einem der Anspruche 1 bis 10 in Form von Dosiseinheiten, die pro Dosi- 
seinheit 50-1000 mg des erwahnten Uthiumsalzes enthalten. 

12. Desinfizierende Zusammensetzung, enthaltend ein Uthiumsalz einer mehrfach ungesattigten Cu«2 
Fettsaure zusammen mit mindestens einem Tragermaterial. 

13. Zusammensetzung gemaa Anspruch 12, enthaltend au&erdem mindestens ein anderes biozides Mittel. 

14. Zusammensetzung gemaa einem der Anspruche 1-13, enthaltend 0,1 bis 5 Gewichtsprozent des 
erwahnten Uthiumsalzes. 

15. Zusammensetzung gemaa einem der Anspruche 1, 3, 5 und 11 bis 14, enthaltend als Tragermaterial 
ein Gewebesubstrat, das mit dem erwahnten Lithiumsalz impragniert ist 

16. Zusammensetzung gemaa einem der Anspruche 1-15, enthaltend mindestens ein Lithiumsalz, ausge- 
wahit aus den Salzen des Lithiums mit Unolsaure, a-Unolensaure, y-Unolensaure, Dihomo^-Linolensaure, 
Arachidonsaure, Adrensaure, 22 : 5n-6, 18 : 4i*3, 20 : 4n-3, Eicosapentaensaure, 22 : 5h-3 und Docosahe- 
xaensaure (22 : 6n-3). 

17. Zusammensetzung gemaa einem der Anspruche 1 bis 5 und 8 bis 16, enthaltend ein Lipid oder ein 
Lipid-Solvenz-Trageimaterial. 

18. Zusammensetzung gemaa Anspruch 17, worin das erwahnte Lipid oder Lipid-Solvens einen mehrfach 
ungesattigten C 18 _a2 Fettalkohol oder eine solche Saure Oder einen Ester, ein Amid oder ein Glyzerid davon 
umfaat 

19. Verwendung eines Uthiumsalzes einer mehrfach ungesattigten C ia ^2 Fettsaure fur die Herstellung 
eines therapeutischen Mittels zur Verwendung bei der Behandlung von Zustanden, die auf eine Therapie mit 
Uthium und/oder mit mehrfach ungesattigten C 18 _22 Fettsauren ansprechen, wobel Bedingung ist, daa wenn 
das Mittel in einerfesten Form sein soli, diefurdieorale Verabrefchung in den Magen zur Behandlung derAlz- 
heimer'schen Krankheitzubereitet ist, das erwahnte Lithiumsalz darin mit einer magensaftresistenten, die Frei- 
setzung verzogernden Schicht ubenzogen ist 

20. Verwendung gemaa Anspruch 19 fur die Herstellung eines therapeutischen Mittels fur die Verwendung 
bei der parenteraien Emahrung oder bei der Behandlung eines Zustandes, wie Mangel an essentieilen Fett- 
sauren und damit verbundene Zustande ; entzundliche und immunologische Krankheiten ; psychiatrische 
Krankheiten ; Krankheiten, die von Krimpfen der glatten Muskulatur begleitet sind ; Diabetes und damit ver- 
bundene Komplikationen ; Krebs ; Alkoholismus ; Mischhaut und cardiovaskulare Erkrankungen. 

21 . Verfahren zur Bekampfung der Obertragung von Wen, die eine Lipidhulle aufweisen. wobei man eine 
desinfizierendeZusammensetzung, wie sie in einem der Anspruche 12-1 8 beansprucht ist, auf eine nicht einem 
Lebewesen angehdrige Oberflache auftragt 

22. Verfahren gemaa Anspruch 21 zur Verhinderung der Obertragung sexuell Obertragener Krankheiten, 
wobei man eine Zusammensetzung, wie sie in einem der Ansprfiche 12 bis 18 beansprucht ist, auf nicht einem 
Lebewesen angehorige Oberflachen, die mit Korperflussigkeiten in Kontakt kommen konnen, auftragt 

23. Sexuelles HDfemittel, versehen mit einem Oberzug aus oder impragniert mit einer Zusammensetzung, 
die in Uthiumsalz ein r mehrfach ungesattigten C 18 -22 Fettsaure zusammen mit mindestens einem physiolo- 
gisch vertraglichen Verdunnungsoder Tragermaterial enthalt 

24. Vorrichtung g maa Anspruch 23, die eine empfangnisverhutend Barriereist 

25! Verwendung ein s Uthiumsalzes in r mehrfach ungesattigten F ttsiure zur Herstellung eines 
therap utischen oder prophylaktischen Mittels oder ein rVorrichtungzurVerwendunginein mVerfahrenzur 
Bekampfung von Viren,di ein Upidhull aufweisen. 
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26. Verwendung gemaft Ansprach 25 zur Hefstellung eines therapeuBschen oder prophylaktischen Mitels 
oder einer Vorrichtung zur Verwendung In einem Verfahren zur Verhinderung der Obertragung von Viren, die 
elneUpldhiill aufweisen. zwischen Mensch nundTierenoderzwischenZeDenin inem menschlichen oder 

tierischen Korp r. . . 

27 Verfahren zur HersteOung einer Zusatnmensetzung gemia einem der Anspnicne 1 bis l8.woDeiman 
ein Lithiumsalz einer mehrfach ungesittigten FettsSure gewinnt und anschlieBend in mindestens ein ste- 
riles VerdOnnungs- oder Trigemiaterial einarbeiteL 



Revendications 

1 Composition pharmaeeutique, caracterisee en ce qu'elie comprend un sel de lithium d'un acide gras 
polylnsature en C^-C^ possedant au moins deux liaisons carbone-carbone insaturees. en meme temps qu'un 
vehicule ou excipient physiologiquement acceptable, avec la condition que lorsque cette composition se trouve 
sous unefomie solide adaptee a I'administration par la voie orale dans I'estomac pour le traitement de la mala- 
dle d'Alzheimer. le sel de lithium qu'elie content est pourvu d'un enrobage retardant la liberation de la subs- 
tance medicamenteuse. qui resisteau sue gastrique. , 

2 Composition suivant la revendication 1, caracterisee en ce qu'elie est adaptee a I administration par la 
voie orale et en ce que le sel de lithium precite est pourvu d'un enrobage retardant la liberation de la substance 
active, qui resiste au sue gastrique. i 

3. Composition suivant la revendication 1 , caracterisee en ce qu'elie est adaptee a I administration par la 

voie to pi que. „ 

4. Composition suivant la revendication 1, caracterisee en ce qu'elie est adaptee a I'administration par la 

voie parenterale. . 

5 Composition suivant I'une queiconque des revendications 1 a 4, caracterisee en ce qu elle comprend 
le sel de lithium precite en solution, en suspension, ou en emulsion dans un liquide sterile, physiologiquement 
acceptable. 

6. Composition suivant la revendication 5, caracterisee en ce qu'elie se presente sous forme d'une compo- 
sition nutritive administrable par la voie parenterale, comprenantau moins un sel de lithium d'un acide polyln- 
sature n-3 C 18 -C22 et au moins un sel de lithium d'un acide gras polylnsature n-6 C 18 -C» 

7 Composition suivantl'une queiconque des revendications 5 a 6, caracterisee en ce qu'elie est une solu- 
tion nutritive a administer par la vole parenterale. comprenant, en solution aqueuse, le sel ou les sels de lithium 
precites et au moins un composant nutritif supplemental!* choisi paimi les vitamines, les substances mmerales 
essentieKeset des sources de calories. 

8. Composition suivant rune queiconque des revendications 1 a 5, caracterisee en ce qu'elie se presente 
sous la forme d'un complement nutritif. 

g. Composition suivant la revendication 1. caracterisee en ce qu'elie se compose d'une base d-aliments 
qui comprend le sel de lithium precite, en une concentration telle que la teneuren lithium de la composition en 
question varie de 1 ppb a 1% en poids. , ,„ , .... 

10. Composition suivant la revendication 8, caracterisee en ce qu'elie comprend le sel de lithium precite 
ainsi que quatre ou plus de quatre vitamines ou substances minerales, choisies par les vitamines A, B,, 
Ba, Be, B tt , C, D et E et des composes de calcium, cuhrre, zinc, magn&shim et fer, physiologiquement tdera- 
bles 

11. Composition suivant I'une queiconque des revendications 1 a 10. sous forme de dose unitaire conte- 
nant de 50 a 1000 mg du sel de lithium pretire par dose unitaire. 

12. Composition desinfectante contenant un sel de lithium d'un acide gras polyinsature en (^arCa, en 
mSme temps qu*au moins une matiere servant de vehicule. 

13. Composition suivantla revendication 12, caracterisee en ce qu'elie comprend au moins un autre agent 
biockie 

14. ' Composition suivant I'une queiconque des revendications 1 a 13, caracterisee en ce qu'elie contient 
de 0,1 a 5% en poids du sel de lithium precite. 

15 Composition suivantl'une queiconque des revendications 1 , 3. 5 et 1 1 a 14, caracterisee en ce qu elle 
comprend, a litre de matiere servant de vehicule. un support en forme de nappe ou de mat impregne du sel 
d lithium pr6cit£. 

16 Composition suivant I'un quelconqu des revendications 1 a 15. caracterisee en ce qu'elie comprend 
au moins un sel d lithium choisi parmi les sels de lithium formes avec I'acid IInol6ique. I'add a-lindenique, 
l'acideTJinolenique.l'acidedihonK>rlinol6nique.l'acid arachidoniqu .I'acid adrenique.22:5n-6,18:4n-3. 
20 :4rv4. I'acid eicosaperrtaenoique. 22 : 5n-3. et I'acid docosahexaen Tqu (22:6n^). 
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17. Composition suivant Tune quelconque des revendlcations 1 k 5 et 8 k 16, caracteris^e en ce que la 
matfere servant d vghicul est un ilquide ou un soivant lipidique. 

18. Composition suivant la revendication 17, caracterisge en ce que le Ilquide ou le soivant lipidique est 
constitu§ par un acide ou alcool gras polylnsaturS en CtrC^ ou un ester, amide ou glycSride d'un tel compost 

19. Utilisation cfun sel de lithium d'un acide gras polyinsaturG en O^^hz pour la fabrication d'un agent th£- 
rapeutique k utiliser pour le traitement d'&ats sensibles k une thSrapie k base de lithium etfou d'acides gras 
polyinsaturSs en C 18 -C22. avecla condition que lorsque I'agerit doit se presenter sous une forme solide adaptSe 
k radministration par la voie orale dans I'estomac en vue du traitement de la maladie cTAIzheimer, le sel de 
lithium qui s'y trouve est pourvu d'un enrobage de retardement de la liberation de la substance m£dicamen- 
teuse, qui r&siste au sue gastrique. 

20. Utilisation suivant la revendication 19, pour la fabrication d'un agent th&rapeutique k utiliser pour la 
nutrition parenteral ou pour le traitement d'un 6tat choisi parmi une deficience en acides gras essentiels et 
les etats qui y sont assoctes ; les troubles inflammatoires et immunologiques ; les troubles psychiatriques ; les 
troubles assoctes au spasmes des muscles iisses ; le diabdte et les complications qui y sont assoctees ; les 
cancers ; I'alcoolisme ; les troubles combines de la peau ; et les troubles cardiovasculaires. 

21 . Proc6d6 pour combattre le transfert de virus envelopes de lipides, comprenant I'application k une sur- 
face inanlnrtee d'une composition d£sinfectante suivant I'une quelconque des revendlcations 12 £ 18. 

22. Proc6d6 suivant la revendication 21 pour I'inhbition de la transmission de maladies sexuellement trans- 
missibles, caracteris6 en ce qi/fl comprend I' application d'une composition suivant I'une quelconque des 
revendtcations 12 k 18 k des surfaces inanintees susceptibles d'entrer en contact avec des fluldes ou iiquides 
corporels. 

23. Instrument, dispositif ou appareil sexuel, pourvu <fun revfitementou Impr6gn6 d'une composition qui 
comprend un sel de lithium d'un acide gras polyinsaturS en C 18 -C22 en m§me temps qtfau moins une matfere 
servant de v6hicule ou d'excipient physiologiquement acceptable. 

24. Appareil, instrument ou dispositif suivantla revendication 23, caracteris6 en ce qull constHue un contra- 
ceptif formant barri&re. 

25. Utilisation d'un sel de lithium d'un acide gras polyinsatur6 en C^e-C^ pour la fabrication d'un agent tite- 
rapeutique ou prophylactique ou d'un dispositif destine k I'utilisation dans un proc6d§ permettant de combattre 
les virus envelopp£s de lipides. 

26. Utilisation suivant la revendication 25 pour la fabrication d'un dispositif ou <Tun agent th£rapeutique ou 
prophylactique k utiliser dans un proc6d6 ^inhibition de la transmission de virus envelopp6s de lipides entre 
les §tres humains ou les animaux ou entre des cellules dans un corps humain ou animal. 

27. Proc&te de preparation d'une composition suivant Tune quelconque des revendlcations 1 & 18, carac- 
teris£ en ce qu'ii comprend I'obtention d'un sel de lithium d'un acide gras polyinsaturS en C 18 -C22 et Pincorpo- 
ration subsSquente du sel dans une mattere servant de v6hicule ou d'excipient, sterile. 
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